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DATA ON THE STUDY OF BACTERIAL CONTAMINATION OF ATMOSPHERIC
AIR OF THE CITY OF ODESSA

0. Yu. Grigorashchenko and L. M. Kharats

During the years 1956-1960 the bacteriological laboratory of the
city of Odessa conducted systematic investigations of the city's

*atmospheric air and bacterial contamination. Air samples were taken
with the aid of Krotov's aspiration apparatus using such subsistence

media, as meat-peptone agar, blood agar, and Wilson-Blair or Endo

medium for the detection of bacteria of the intestinal group.

Withinfive yfrs41,516 samples of atmospheric air were inve3ti!ated,

which are divided by years In such a manner: in 1956 - 4032, in 197 -

7648, in 1958 - 9688, in 1959 - 9312 and in 1960 - 10,836.

Comparisons of materials obtained by us from eight points show
that the quantity of microorganism., in atmospheric air fluctuates
considerably. The greatest air contaminations were found over the

central sections of the city close to the market pl .. . 3 4. Ia
and b), especially during the period from 8:00 to 9:00 in the morning,
when the movement of vehicular and pedestrian rafflc is the heaviest;

in the industrial section of the city (point No. 3'; in the region of
the harbor (point No. 5) and in the region of the railroad freight

station (point No. 6).

In the air of the city park (point No. ) and In the reidential
seaside region (point No. 4) the quantLtles of m~cronrganIsm:. wiere
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much lower. The special exception is point No. 8 (control), whereduring an entire yer the quantity of microorganisms was the lowest.

This is the southern region of the city, a basin which overlooks the

sea. Here ycu will find plenty of vegetation, higher humidity of the

air, and an absence of dwellings, vehicular traffic and pedestrians.

A comparison of the ata obtained in various seasons shows that

the fewest microorganisms in the air were found in the winter months

and the largest quantities in the summer months. And so, since in winter

the average quantity of microbes in 1 m3 of air varied from 100 at point

No. 8 to 2300 at point No. 5,the summer fluctuations were from 524

microbes at point No. 8 to 5993 at point No. 6 (Table 1).

Along with this it is necessary to point out the effect of

atmospheric precipitations on the presence of microbes in the air. The

quantity of microorganisms in atmospheric air in rainy weather decreases

by two, three and even four times. This phenomenon is explained by

the fact that, on the one hand, under the effec. of rain rapid

precipitation of the aeroplankton from atmospheric, air takes place,

and o , thc other hand, the humid ground in the meantime ceases to be

a 6ource of dust and as it were fixes microorganisms on itself.

The reducl.ion in the quantities of microorganisms in the air In

tne winter is related to the low tempertures of the air and ground,

tneir higher humidity and under the conditions of the city of Odessa,

by the periodic presence of a snow cover.

In ;;ummer 'he bacterial contamination of the air is 1-1/2 to 2

t.weJ aigher than in spring and in the f.,ll perhaps three times higher

th lit .iter. This 's essentially due to meteorological factors,

e.*peclalfy to the nubei of atmospheric precipitations, the relative

humidity and tne temperature of the air. Under the conditions of the

city of Odessa in summer, although there ii a relatively great quantity

of atmspherlc precipitations, they are all of torrential nature at
tnls tImrn. Must frequently iuch rains fall in June; then in July and

August there is dry and hot weather with frequent gusts of winds,

wh h promotes intensive pollution of atmo spheric air and,

rnmultaneously, its bacterial contamination.

FTiL - '-. 3- 32- 70 2
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The quantity of microorganisms in the atmosphere above the city

is in direct dependence upon the temperature of the air - the higher

the temperature, the more microbes are found in it (Table 2).

Under the conditions of the city of Odessa such months as July,

August,and September are the driest ones. A small amount of atmospheric

precipitation in connection with high air temperature in this period

#avor.; a considerable rise in the quantity of organisms in the air. In

the jummertime also added to these factors is that of the rapid drying

of' the upper ground layers, as a consequency of which the dust together

witi microorganisms enter the air.

The quantity of sporiferous bacteria also depends upon the time

of year and the meteorological conditions (see Table 1). Here it should

be noted that in the city, for the entire time that our observations

lasted, large-scale ground works connected with the building and

expansion of underground utilities were being carried out (waterqorks,

sewage system, gasification, thermofication, communication,

electrification, etc.). These microbes were compulsory representatives

of the bacterial aeroplankton in the air samples, gathered at all eight

points of the city.

Table 2. Average monthly indexes of bacterial
contamination of the air for the city of Odessa by
months (1956-1960).

avorage values Contaminations average valuegIContamirations

Month of microbe comparid with Mbnth of microbe compared with
quanities in IJanuary, % quantitie. in January, %

1 m3  
1m 3

January . t064 100,0 IJuly .... 2801 2S8.
February... 1190 111.4 August..... 29W 271.1
Iar.h... 1214 112.0 I September.. 2977 214.6
pril ...... I 9I6 181.3 I October .... 2467 228.2

Y .. 2193 201.1 November... 1700 15V
June..... 2 235.9 1 Deeember... 1136 104.1

A cocoon group of microorganisms - staphylococcus aureus and a

relatively small quantity of hemolytic staphylococcus - was isolated,
eopecially, at the end of spring, in the summer, and in the beginning

of Pall, i.e., in the warm period of the year.

'4



Of special interest, in our opinion, are the isolations of

representatives of the intestinal group of bacteria.

Within the five years* 7811 strains from that group (Table 3) were

isolated.

Table 3. Quantity of intestinal group bacteria in
atmospheric air for five years (1956.-i60.-*

No. of them-
No. & dencral characteristic$ Periodic- Total Intestinal, % of the
of the point whore sample was ity of amount oi oaraintesti- overall
taken; rzoiple taken for 1 h. taking microbes h a l baoilli & quantity

samples in 1 m3  B. faocalis of ba:te-
alcaligenes ria

Ia. .ent,:r of the city, mar.et
place# at a height of
1./ m, 0800 hours ........ Daily 17576 249 1.4

lb. SRme, at 1800 hours ....... 12429 R8 0,7
lb. rtme, at a height of

25 m at 0800 hoiirs ........ I540 152 0.9
lb. SaMe3 Olt 10 h!)urs ....... 0234 46 0,4
2. Center of city. residen-

tial quairters ............ 4R87 10 0.2
3. Industrial region of the city . 12297 71 015
4. Residenti&l. seasice region 46;22 66 1.4
'i. f arbor re.,ion ............ Wvekly 6726 23 0,3
b. Region of R/R freightstt Io n ................. . IM ,4.08 0.1
7. City park ................ Daily 3M 40 1,0
8. Control, t'reerery sub-

r zone Weekly 1286 - -

*In addition to the bacteria mentioned in the
table, at points Nos. la, lb, 3, 4, and 7 we
isolated seven strains of bacteria of Flexner
dysentery; at point No. lb - one strain of Newcastle
dysentery bacteria; at point No. 4 - one strain
of Boyd-Novogrodsky bacteria; at point No. la
- two strains of Morgan bacillus. Exciters of
Flexner dysentery belonged to three types c-.3,
f-3, a-1.

**At this a:d at the remaining points samples
were taken from 1000 to 1200 hours at a height of
1.5 m.

Intestinal, paraintestinal bacilli and B. faecalis alca igenes in

atmospheric air were found mainly at points Nos. la and b, 4 and 7,
which may be explained by the great pollution of these areas. At point

No. 8 during a period of five years representatives of the intestinal

group could not be isolated, which is explained by the considerably

more favorable climatic and sanitary conditions of that area.



Table P'. Quantity of dr.tected strains of
intest'*-.nal bacteria as a function of the season of
t h e y e a r s ( 1 9 5 6 -1 9 6 0 ) D y s e n t e r y..__ _ _ _ _ _

a I Dybentery b'11

Year, Time . " 0
V Total

mu I

W~ner No investigations were mad

1956 spring 10 2 -- 3 --- 46

Summr 17 9 5 2 33

197 :.pig 10 6 3 - - 20
T o t a l for 1957 70 31 13 2 1 1 - I1l

Winter 14 8 1 - - - 24
1958 Spring If 8 2 - - - 1 22

Summor 19 20 2 .- - 41
uumn 29 16 6 - - - - 51

T o t ] fo 1958 73 52 II - I 138
Winte.r 4 1 5..

lw Spring 26 6 -------
Summer 34 / - - 46
Atum 64 15 -- - 79

T t P I for 1959 128 33 1 1-62

Wjrntwr 35 25 7 . ... 67
1960 ISpring 29 16 5 50ISummer 71 17 6 . ... 941 Atumn 60 to 3 .. 73

T tal forl196C 195 68 21 - -- - 284
Vo t a 1 for

19 - I60 525 196 52r2r I 1 784

As for the dependence of the quantity of bacteria of a given

group upon the seasons of the year, as is evident from Table 4, in the

winter and early spring they were much less numerous in atmospheric

a.r than in the summer and fall.

All types of dysentery infecting agents, with the exception of

one, were isolated in the spring, summer and fall, and the Morgan

bacillus was isolated in two instances in the winter time.

Strains of the intestinal group revealed by us, as well as

rvpr, ;entativez of general microflora, managed to get into the air

6



together with -ound dust. And so, the detection of bacteria of

Flexner dysentery at point No. 7, in the city park, involved the fact

that at a distance of 50 m from the spot where the air sample was taken

there was a rest room.

Of the total quantily of 784 ctrains of intestir.al group bacteria

the strains o'. intestinal bacillus constituted 525. It is necessary

to mention that the majority of them, isolated from atmospheric air in

the cooling period, did not ferment saccharose.

Additional investigations were conducted on all the strains of

intestinal bacillus. A test was made with methyl red, a Foges-

Proskakuer reaction, and a citrate test and the ability of wading

through hindfuls of an Eichmann medium was examined; an agglutination

reaction was made with coi-serums. Four strains of 0-26, five strains

of 0-55, and 15 strains of 0-111 were isolated. Of these 24 strains

17 were agglutinated by Flexner serum, three of which were typed as

monoreceptorial serums.

The data obtained during the period of dust storms in March and

April 1960 appear to be of special interest. T microflora of the

air in the city thus changed abruptly. The quantity of microorganisms

in 1 m3 of air was several times greater than at these same points

afte r the dust storm. During the storm pigmental microorganisms

(staphylococci and Sarcina) disappeared. The quantity of sporiferous

aerobes, which composed the basic mass of colonies, sharply increased

and the colonies grew.

According to data of the local hydrometeorological observatory,

dust storms started in March, and then recommenced in April of 1960 In

the Stavropol'and Kuban' regions, they succeeded In expanding on the

shorelines of the Azov and Black Seas, and enveloped the Ukraine. The

height of a dust column reAched 2-2.5 km. In the period of greatest

amount of dust in the air (April 7, 1960) horizontal vsitility was

reduced to 200 m (as compared with 10 km in normal weather).

The data 6ien in Table 5 attest to the fact that the micruflora

of the i'r in the examined region changes sharply and tnat the bacter'a

FTL-HT-23-35-70 7



t

and fungi found in the air can be carried great distances from their

various locations with their geographical dispersions.

Table 5. Quantity of microorganisms before,
during, and after the dust storm.

Average quant!ty of mioroorganisn I 3 of air

before & after dust storm during the dust storm
la ca and tme o f To a l T .o al

samnple taken amount ]orotrou mlunt Sporoiferous
of Is! aerobes of aerobe

microbes microbes

1&, at 0H0'J h, hgt 1.7 m.. 1480-3380 300-800 10988 8426
la, at 1800 h ............. 1306-3200 8 -53 23680 21733
ib, at 0800 h, hgt 25 m... 1120-2826 313--3 14800 12266
lb, at 1800 h ............. A40- 200-413 11573 8083

3 3406 645 . 14613 10453
4 810 294 10773 7953
7 410 257 11623 9260
S 129 . 91 9W5 4190

At control point No. 8, spreading, as was shown above, into the

Luburban zones, where there is much vegetation and higher air humidity,

the quantity of microorganisms in the air at the time of the dust storm

was lower than at other points.

Conclusions

In the air of the city of Odessa, togeti.er with the normal

microflora (asporogenous and sporogenous) a considerable quantity

of inte3tinal microbes was found. Of 784 strains of that group seven

strains of Flexner dysentery bacilli, one strain of Newcastle dysentery

bacillus, and one strain of Boyd-Novogrodsky dysentery bacillus were

differentiated, which may be of certain epidemiological importance.

'I-.'- 3- 35-70 8
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Summary

During the years 1956-1960 the city bacteriological laboratory of
Odessa conducted systematic bacteriological investigations of atmospheric
air. Air samples were taken by means of a Krotov apparatus and by the
precIpitation method at eight points in the city of Odessa. The largest
content of' microorganisms wa. observed at points N~os. 1, 3, 5, and 6.

In wl:.Ler the quantity of microbes in 1 m3 of air was considerably
lo~wer than in summer. During rainfall or snowfall the number of
, olonles was two, three, o.- even four times less than the standard
quatitiez In dry weather.

Attention Is drawn to the fact that 784 strains of representatives
of' the intestinal group of bacteria were isolated; of them 7 were
Plexner's dysentery bacIlla, 1 was "- Newcastle dy.entery bacillus,
1 was a Boyd-Novogrodsky dysent.--ry bacillus and 2 were Morgan's
bacilli. Of t1ne 524 isolated strains of intestinal bacilli, 24. were

agglu*tinated witni 0ooli-serums, 17 of them with Flexner's serum.
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ASTRACT (UNCL, 0) AUHORS SUMMARY OF REPORT. During the years 1956 to

J960 the city bacteriological laburatory of Odessa conducted -
systematic bacteriological investigations of atmospheric air.
Air samples were taken by means of a Krotov apparatus and by the
precipitation method at eight points in the city of Odessa. The
largest content of microorganisms were observed at points Nos. I,
3, 5, and 6. In winter the quantity of microbes in i m super 3
of air was considerably lower than in summer. During rainfall or
snowfall the number of colonies was two, three, or even four times
less than the standard quantities in dry weather. Attention is
drawn to the fact that 784 strains of representatives of the
intestinal group of bacteria were isolated; of them 7 were Flexner's
dysentery bacilla, I was a Newcastle dysentery bacillus, 1 "was a
Boyd Novo rodsky dysentery bacillus and 2 were Morgan's bacilli.
Of the 52t isolated strains of intestinal bacilli, 24 were agflu
tinated with 0 coli serums, 17 of them with Flexner's serum.,
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